












HQHVWHDUWtFXOR D HVWDGHILQLFLyQ WDQ
HVWULFWDGH VRVWHQLELOLGDG VyORSRGUtDQ
DGKHULUVH HQ WpUPLQRVGHJHQHUDFLyQ
HOpFWULFD ODV HQHUJtDV UHQRYDEOHV OD
ILVLyQQXFOHDUEDVDGDHQUHDFWRUHVUi
SLGRV UHSURGXFWRUHV R OD IXVLyQ QX
FOHDU ~QLFDV HQHUJtDV TXH JHQHUDQ
VXSURSLRFRPEXVWLEOHRGLVSRQHQGH
UHFXUVRVGXUDQWHPLOHVGHDxRV
3RU RWUR ODGR GHVGH HO SXQWR GH
YLVWDWpFQLFRDOJXQRVDXWRUHV>@GH
ILQHQ OD VRVWHQLELOLGDG EDMR GRV GL
IHUHQWHV FULWHULRV HFROyJLFR\ HFRQy
PLFR 7HQLHQGR HQ FXHQWD DPERV VH
SXHGHGHILQLU OD VRVWHQLELOLGDG FRPR
HOQRGHFUHFLPLHQWRD ODUJRSOD]RGH
OD FDOLGDGPHGLRDPELHQWDO QL GH OD
FDOLGDGGHYLGDLQGLYLGXDO
6LQ HPEDUJR ODGHILQLFLyQPiV FR
QRFLGDGH VRVWHQLELOLGDGSURFHGHGHO
,QIRUPH %UXWODQG GH  >@ ´8Q
GHVDUUROOR VRVWHQLEOHHVDTXHOTXHVD
WLVIDFH ODV QHFHVLGDGHV GHO SUHVHQWH




ODFLRQDQ FRQ OD VRVWHQLELOLGDG VHYHQ




FRPLHQ]DQ SRU HO KHFKR GH TXH ORV
UHFXUVRV HFROyJLFRV \PLQHUDOHV VRQ
ILQLWRV /DV OLPLWDFLRQHV HFRQyPLFDV
HVWiQPX\UHODFLRQDGDVFRQ ODGLVSR
QLELOLGDGGHODVGLIHUHQWHVWHFQRORJtDV
\ VXYLDELOLGDG3RU~OWLPR HO IDFWRU
VRFLDO HV FODYH HQ FXDQWR TXH UHSUH
VHQWD ODV H[SHFWDWLYDVGH ODKXPDQL
GDG DO DVSLUDU DGRWDUGHXQDPHMRU
FDOLGDGGHYLGDDWRGRVORVKDELWDQWHV
GHODWLHUUDDKRUD\HQHOIXWXUR
3RGUtDPRV GHFLU SRU WDQWR TXH HO
GHVDUUROOR VRVWHQLEOH HV DTXHO TXH
PD[LPL]D ODPHMRUDGH OD FDOLGDGGH
































































\ UHVSHWDQGR ORV UHFXUVRV HFROyJLFRV
GH WDOPDQHUD TXH ODV JHQHUDFLRQHV
IXWXUDVSXHGDQ FRQWLQXDU FRQGLFKR
GHVDUUROOR
(V LPSRUWDQWH VDEHU TXH KLVWyUL
FDPHQWH DQWH XQ H[FHVR GH HQHUJtD
GLVSRQLEOHQRVHOOHJDDXQGHVDUUROOR
PiV VRVWHQLEOH FRPRSDUHFH OyJLFR
SHQVDU SXHV HQ HVH FRQWH[WR ODV VR
FLHGDGHV KXPDQDV KDQ GHPRVWUDGR
YROYHUVHPiV FRPSOHMDV \ DJRWDU OD
HQHUJtDVREUDQWHUiSLGDPHQWHSRUXQ





H´IHFWRGH UHERWHµ VyOR VH KDGHMDGR
GH FXPSOLU HQGRVRFDVLRQHVKLVWyUL
FDV GHELGR D TXH HO H[FHVRGH HQHU
JtD HUD VXILFLHQWHPHQWH JUDQGHSDUD
PHMRUDU OD FDOLGDGGHYLGD\ DGHPiV




HQ HVWH DUWtFXOR OD VRVWHQLELOLGDGTXH
QRV RFXSD HV OD TXH FRQFLHUQH D OD
SURGXFFLyQGH HQHUJtD HOpFWULFD TXH
HVGRQGHVHXELFDODHQHUJtDQXFOHDU
¢%DMR TXp FULWHULRV XQD HQHUJtD HV
VRVWHQLEOH"9DULRV DXWRUHVKDQKHFKR
HO HVIXHU]RGH FODVLILFDU ODV HQHUJtDV
VHJ~QSDUiPHWURVGH VRVWHQLELOLGDG
>@ 6LPSOLILFDQGR VHSXHGH DJUXSDU




WHQHPRV TXH WHQHU HQ FXHQWD RWURV
DVSHFWRVFRPRODQRSUROLIHUDFLyQROD
LPSRUWDQFLDGHODVHJXULGDGQXFOHDU
3DUD FDGDXQRGH HVRV DVSHFWRV VH
UHDOL]DUiXQDGLVFXVLyQ VREUH ORVGL







(Q OR UHIHUHQWHDO FRQVXPRGH UHFXU
VRV ODV HQHUJtDV UHQRYDEOHVKDQ VLGR
HQFXPEUDGDV FRPR ODVPiV VRVWHQL
EOHV/DGXUDFLyQGHO UHFXUVRSULQFL
SDO SDUD OD HQHUJtD HyOLFD \ OD VRODU
HQHVWHFDVRHO6ROSDUHFHDVHJXUDGD
DOPHQRVGXUDQWHELOORQHVGH DxRV\
DGHPiV HO SRWHQFLDO UHFXUVR DQXDO




WDEOH 3RU WDQWR OD VRVWHQLELOLGDGGH
HVWDVHQHUJtDVUHIHUHQWHDORVUHFXUVRV
DVRFLDGRVYLHQHGDGDQRSRUHO F´RP
EXVWLEOHµ VLQRSRU OD GLVSRQLELOLGDG
GH ORV FRPSRQHQWHV TXHSHUPLWHQ OD
IDEULFDFLyQGH ORVHTXLSRVGHJHQHUD
FLyQ >@\ >@ FRPR ODV WLHUUDV UDUDV
SRU HMHPSOR HO WHOXUR R HO LQGLR GH



















PR OD FRPEXVWLyQR OD ILVLyQ OLEHUDQ
HQHUJtDTXH VH HPSOHDSDUDSURGXFLU
HOHFWULFLGDG/DGHVYHQWDMDGHOSHWUy
OHR FRQ UHVSHFWR DO UHVWRGH FRPEXV
WLEOHVXVDGRVSDUD ODJHQHUDFLyQHOpF
WULFD HVTXHHVXQ UHFXUVR HQHUJpWLFR
HPSOHDGR HQ HO VHFWRUGHO WUDQVSRUWH
\DGHPiVHVPX\YDOLRVRSDUDODSUR
GXFFLyQGHELHQHVFRQVXPLEOHVFRPR
SRU HMHPSOR SOiVWLFRV FRQYLUWLHQGR
HQXQ OXMR LQQHFHVDULR VXXWLOL]DFLyQ
SDUDJHQHUDFLyQHOpFWULFD
/D OLPLWDFLyQ WHPSRUDOGHHVWRV UH
FXUVRVIyVLOHV\PLQHUDOHVHVFODUDFRQ
ODV WHFQRORJtDVDFWXDOHV\DO ULWPRGH
FUHFLPLHQWRGHO FRQVXPR DFWXDO >@





&RQ UHVSHFWRD OD ILVLyQQXFOHDU HO
XVRGH ORV DFWXDOHV UHDFWRUHV *HQH
UDFLyQ , ,, ,,, \ ,,, WLHQH LQFRQYH
QLHQWHV D ODKRUDGH DVHJXUDU ODGLV
SRQLELOLGDGGHOUHFXUVRDODUJRSOD]R
(VWRVHGHEHDTXHODHVWLPDFLyQGHOD
HQHUJtDSULPDULDTXH VH FRQYLHUWH HQ
FDORUHQHOSURFHVRGHODILVLyQHVVyOR
GHOHOGHODHQHUJtDTXHGD







FHUUDGR DFWXDO FRQ UHSURFHVDPLHQWR
VH OOHJDUtD KDVWD HO  GH DSURYH
FKDPLHQWR HQHUJpWLFR 3RU WDQWR HV
XQSURFHVRPHMRUDEOHHQ WpUPLQRVGH
HILFLHQFLD HQHUJpWLFD HO SURSLR FRP
EXVWLEOH XQD YH] XVDGR \ HO XUDQLR
HPSREUHFLGRVRQHQVtPLVPRVUHFXU
VRVHQHUJpWLFRVSRUH[SORWDU















XWLOL]DEOH FRPRSDUWH ILVLRQDEOH GHO




QHODGDVGH UHFXUVRV FRQRFLGRV >@
(VWH UHFXUVR SXHGH MXJDU XQ SDSHO
HQ HO IXWXURGH OD VRVWHQLELOLGDGGH
OD HQHUJtD QXFOHDU VL SRU HMHPSOR






































































(O SUREOHPD GH ORV UHVLGXRV UD
GLDFWLYRV DERUGDGR GHVGH OD WUDQV
PXWDFLyQPHGLDQWH VLVWHPDV KtEUL
GRV >@ XQ UHDFWRU GH ILVLyQ SDUD
WUDVPXWDFLyQ VXEFUtWLFR DOLPHQWDGR
SRUXQDFHOHUDGRURSRUXQUHDFWRUGH
IXVLyQ VH FRQYLHUWH HQXQD VROXFLyQ
FRPSOHPHQWDULDGH OD JHQHUDFLyQGH
HQHUJtDTXHHVLQWUtQVHFDDHOORV&R
PR SURWRWLSR HQ GHVDUUROOR GH HVWH
WLSRGHVLVWHPDVHVWiHO3UR\HFWR/,)(



















OORQHV GH HOHFWURQYROWLRV GH HQHUJtD
FLQpWLFDSRU FDGDQ~FOHRGHGHXWHULR
0H9GHXWHUyQ HO WRWDO GH HQHUJtD
H[WUDtEOH GH PHWUR F~ELFR P GH
DJXD SRU IXVLyQ VHUtD GH  [ -
ORTXH HTXLYDOH D DOJRPHQRVGH 
WRQHODGDVGHSHWUyOHR 6L HO FRQWHQL
GR WRWDO GH DJXDGHPDU HVGHXQRV
[NP VHGLVSRQGUtDGHXQSR




HQ HO DxRQRV VLW~D HQSHULRGRV
GHORVPLOORQHVGHDxRVGHGX
UDFLyQ$GHPiV HO FRVWHGHOGHXWHULR
HVPX\ UHGXFLGR GHO  DO GHO
FRVWHGH ORV FRPEXVWLEOHV IyVLOHVSRU
XQLGDGGHHQHUJtDSURGXFLGD
(O RWUR FRPEXVWLEOH HPSOHDGR HQ
OD IXVLyQQXFOHDU HV HO WULWLR TXHQR
VH HQFXHQWUD HQ OD QDWXUDOH]D SHUR
TXHSXHGHREWHQHUVH ERPEDUGHDQGR
HOOLWLRFRQQHXWURQHVTXHQDFHQHQOD
SURSLD UHDFFLyQGH IXVLyQ HO OLWLR VH
HQFXHQWUD HQ HO DJXD D UD]yQGH 
JUDPRVSRUFDGD WRQHODGDGHDJXD\
HVWDSURSRUFLyQ VXEHKDVWD SDUWHV
SRUPLOOyQHQ OD FRUWH]D WHUUHVWUH 6X
SRWHQFLDOLGDGHQHUJpWLFD SURGXFFLyQ
GH WULWLR VHSXHGH HVWLPDU HQ  [




HOHPHQWRV OLJHURV VRQ WDQ FRQVLGHUD
EOHV TXHSXHGHQDEDVWHFHU HQHUJpWL
FDPHQWH D WRGD ODKXPDQLGDGPLHQ
WUDVH[LVWDYLGDVREUHOD7LHUUD
$OJXQRV FLHQWtILFRV WHPHQ OD SR
VLEOH FRPSHWHQFLD SRU HO OLWLR TXH
SURYRFDUtD OD LPSODQWDFLyQ D HVFDOD
PXQGLDOGHO FRFKH HOpFWULFRSXHV OD
IDEULFDFLyQGHODVEDWHUtDVFRQVXPLUtD




/L GLVSRQLEOH VHUtD VXILFLHQWH SDUD
PLOHVGHDxRV >@/RV~QLFRVPDWH
ULDOHVXWLOL]DGRVSDUD OD IXVLyQ FX\D




EHULOLR FX\DV UHVHUYDV VHHVWLPDQHQ
FLHQWRVGHDxRV>@6LQHPEDUJRHQ
RWURWLSRGHGLVHxRVHXWLOL]DSORPR\




HQ WpUPLQRV GH LPSDFWR DPELHQWDO
OD HQHUJtD KLGUiXOLFD HV OD TXHPiV
FRQVHFXHQFLDV PHGLRDPELHQWDOHV
WLHQH GDGD ODPRGLILFDFLyQ UDGLFDO






(QHO FDVRGH OD HQHUJtD HyOLFD WDP
ELpQVHSURGXFHXQDYDULDFLyQQRWRULD
GHO0HGLR$PELHQWH VREUH WRGR FRQ







GH ORV FRPSRQHQWHV ODVSODFDV VROD
UHV
(Q WpUPLQRV GH LPSDFWR DPELHQ
WDOHOXVRGHFRPEXVWLEOHVIyVLOHVTXH
SURGXFHQJDVHVGH HIHFWR LQYHUQDGH




LUUHYHUVLEOHV TXHXQ LQFUHPHQWR IRU
]DGRGHOHIHFWRLQYHUQDGHURFRQOOHYD
'LFKRV FRPEXVWLEOHV KDQ UHSUHVHQ










VH WHUPLQy SRU OD IDOWD GH SLHGUDVµ





UD WUDQVSRUWH \ DOPDFHQDPLHQWRGH
&2>@
/D ILVLyQQXFOHDUSURGXFH WHQLHQ
GR HQ FXHQWD WRGRV ORV SURFHVRV GH
FLFORGH FRPEXVWLEOHPX\EDMDV HPL
VLRQHVGH&2 J&2N:K >@






VH HVWLPDQ D~QPHQRUHV  J&2
N:K>@
(Q FXDQWR D ORV UHVLGXRV UDGLDFWL
YRV HQ HOPDUFR DFWXDO HV QHFHVDULR
SHQVDU HQ XQ DOPDFHQDPLHQWR WHP
SRUDOFHQWUDOL]DGRRLQGLYLGXDOL]DGR










YHQGLVPLQXLGDV DO WUDQVPXWDU GX
UDQWH HO FLFORGHRSHUDFLyQGHGLFKRV
UHDFWRUHV ORV DFWtQLGRVPLQRULWDULRV
TXH VH HQFXHQWUHQHQHO FRPEXVWLEOH
GDQGR XQ SDVR GH JLJDQWH KDFLD OD
VRVWHQLELOLGDGGHGLFKDHQHUJtD2WUD
HVWUDWHJLD VRVWHQLEOH HVWDUtD EDVDGD
HQHOXVRJHQHUDOL]DGRGHFRPEXVWLEOH
UHSURFHVDGR02;SDUD ORV UHDFWRUHV
DFWXDOHV \ HO XVRGHXQD LQVWDODFLyQ
GHGLFDGD D OD WUDQVPXWDFLyQ GH ORV
SURGXFWRVGH ILVLyQPiV UDGLDFWLYRV
FRPRXQD LQVWDODFLyQGH XQ UHDFWRU
VXEFUtWLFRDOLPHQWDGRSRUXQDFHOHUD
GRU $'6FRPRHOSUR\HFWRHXURSHR
0+<55$ HQ HO 6&.&(1GH%pOJL










/RV UHDFWRUHV GH IXVLyQ QXFOHDU GH
SULPHUDJHQHUDFLyQ HPSOHDUiQ FRPR




VyOR  DxRV/D UDGLDFWLYLGDG LQ
GXFLGD HQ HVWRV UHDFWRUHVSURYHQGUtD
GHOPHFDQLVPR ItVLFR SRU HO TXH ORV
QHXWURQHVSURGXFLGRVHQODIXVLyQDF
WLYDQWpUPLQRSRUHOTXHVHFRQRFHOD
JHQHUDFLyQGH LVyWRSRV UDGLDFWLYRV D
SDUWLUGH DTXHOORVTXHRULJLQDOPHQWH
QR OR VRQ ORVPDWHULDOHV HVWUXFWXUD
OHV 6LQ HPEDUJR VL FRPSDUDPRVXQ
UHDFWRUGH IXVLyQQXFOHDU FRQRWURGH















PDWHULDOHV FRPSXHVWRVEDVDGRV HQ HO




GHFHQDV GH DxRV$GHPiV VH HVWiQ
LQYHVWLJDQGRRWURV FRPEXVWLEOHVSD
UD OD IXVLyQQXFOHDUQR UDGLDFWLYRV\





/DGLVFXVLyQ VREUH OD YLDELOLGDG WpF








VRGH OD HQHUJtD HyOLFD OD LQVWDODFLyQ
GHPROLQRVRQVKRUH HQ WLHUUDPHMRUD
DxR WUDV DxR OD HILFLHQFLD \ GLVPL
QX\H HO FRVWH DFHUFiQGRVH DSUHFLRV
FRPSHWLWLYRV GH JHQHUDFLyQ HOpFWUL
FDSURJUHVLYDPHQWH 6LQ HPEDUJR OD
LGHD GH XQD LQVWDODFLyQPDVLYD GH






KR\ HQGtDGHGLItFLO UHDOL]DFLyQ FRQ
ODVWHFQRORJtDVDFWXDOHV\ORVHOHYDGRV
JDVWRVGHPDQWHQLPLHQWR DVRFLDGRV
&RQ UHVSHFWR D OD HQHUJtD VRODU HV
ODPHQRVYLDEOH HFRQyPLFDPHQWHGH
FDVL WRGRHO FRQMXQWRGHHQHUJtDV ORV
UHQGLPLHQWRVGH ODVSODFDVHVWiQD~Q




WHQLELOLGDG HFRQyPLFDGH OD HQHUJtD
VRODUDODUJRSOD]R
(QHOFDVRGHODVHQHUJtDVIyVLOHVDF










OXMR TXHGLItFLOPHQWH XQD HFRQRPtD
GHVDUUROODGDVHSRGUiSHUPLWLU>@
(Q HO FDVRGHXUDQLR HOSUHFLRGHO
N:KQRVHYHWDQDIHFWDGRSRUHOSUH
FLRGHO FRPEXVWLEOH FRPR HQ HO FDVR
DQWHULRU\DGHPiV ORVSDtVHVSURGXF







/D YLDELOLGDG WpFQLFD GH ODV DF
WXDOHV FHQWUDOHV GH ILVLyQ HVWiPiV
TXH GHPRVWUDGD \ HQ ORV UHDFWRUHV
GH*HQHUDFLyQ ,9\DKD\XQDDPSOLD
H[SHULHQFLD HQ DOJXQRVGH HOORV FR





GH OD IXVLyQQXFOHDU FRPRJHQHUDGRU
GHHQHUJtDSDVDQSRU ODFRPSOLFDFLyQ
FLHQWtILFDHQ ODREWHQFLyQGHOSURFHVR
HQ VtPLVPR\ ORV UHWRV WHFQROyJLFRV
\ HVWRV VRQ ORV SULQFLSDOHV SUREOH




UHFH FXDQGR VHTXLHUHXQLU HVGHFLU
IXVLRQDUGRVQ~FOHRVTXHDOHVWDUFDU
JDGRV SRVLWLYDPHQWH VH UHSHOHQ (O
SURFHGLPLHQWRPiVIiFLOSDUDVXSHUDU




TXH DGTXLHUHQ FRPSHQVH OD UHSXO





GH JUDGRV \ FXDQGR VyOR VH HPSOHD
GHXWHULR OD WHPSHUDWXUD GH LJQLFLyQ
VXEHDORVPLOORQHVGHJUDGRV(Q
ORV FDVRV GH RWURV QXFOHLGRV OLJHURV




PLOORQHV \ HQ HO GHO VLOLFLR GH
XQRVPLOORQHVGHJUDGRV
3RU WDQWR HV OyJLFRSHQVDUTXH ORV
SULPHURV UHDFWRUHVGH IXVLyQQXFOHDU
HPSOHDUiQ FRPR FRPEXVWLEOH HO GH
PHQRU WHPSHUDWXUD GH LJQLFLyQ HV
GHFLUHOGHXWHULR\WULWLR$HVWDVWHP
SHUDWXUDVGHGHFHQDVGHPLOORQHVGH
JUDGRV HOPHGLR HVWi IRUPDGR SRU
LRQHV R VHDSRU iWRPRVD ORVTXH OHV
IDOWDQDOJXQRVR WRGRV ORV HOHFWURQHV
FRUWLFDOHV \ SRU HOHFWURQHV OLEUHV
FRQVWLWX\HQGR OR TXH VH OODPD XQ
SODVPD FRQ ODV FDUDFWHUtVWLFDV DOJR
HVSHFLDOHVGHXQIOXLGR
(O VHJXQGRSUREOHPD FLHQWtILFR VH
EDVD HQ HO KHFKRGH TXH FXDQGR ORV
Q~FOHRV GH GHXWHULR \ WULWLR FKRFDQ
HQWUH Vt KD\ XQD SUREDELOLGDGPX\
SHTXHxDGHTXH VH IXVLRQHQ$SUR[L
PDGDPHQWH GH FDGDPLOOyQ GH FROL
VLRQHV VyOR XQD SURGXFH IXVLyQ HV
GHFLU HQHUJtD ODV UHVWDQWHV VRQ FKR
TXHV HOiVWLFRV FRPR VL IXHVHQ HQWUH
ERODVGHELOODU3DUDGDURSFLyQDTXH










HO SODVPD D HVWDV HOHYDGDV WHPSHUD
WXUDVHOYHUGDGHURSUREOHPDFRQVLVWH
HQPDQWHQHUOR FRQILQDGRGXUDQWHXQ




HO FDOHQWDPLHQWR \ FRQILQDPLHQWR \
HQODVGLYHUVDVSpUGLGDVGHOVLVWHPD
'HVGH HOSXQWRGHYLVWD WHFQROyJL
FR HV QHFHVDULR D~Q FRPSUREDU XQD
JUDQ SDUWH GH VXV WHFQRORJtDV SDUD
XQDSODQWDGHSRWHQFLD




VH HVWi LQYHVWLJDQGRSDUD FRQVHJXLU
PDWHULDOHV TXH SRU XQD SDUWH VHDQ
UHVLVWHQWHV D XQD IOXHQFLD WpUPLFD
PX\ HOHYDGD SRU HIHFWR GH OD LQWH
UDFFLyQ FRQ ODVSDUWtFXODV FDUJDGDV\








GH ODV HQYROWXUDV UHVSRQVDEOHVGH OD















YLDELOLGDGGH ORV VLVWHPDV VXSHUFRQ
GXFWRUHV




5HDFWRU )LJXUD  TXH VH FRQVWUXLUi
FRQ DSR\RGH (XURSD -DSyQ5XVLD
((88&KLQD&RUHD GHO 6XU ,QGLD
KDVWD GRQGH OOHJD HO DFXHUGR DOFDQ
]DGR RULJLQDOPHQWH D IHFKD GH VHS
WLHPEUHGH \ ILQDOPHQWH ILUPD
GR HO  GH QRYLHPEUH GH  SRU
WRGRV HVRV VRFLRV GHEHUiGHPRVWUDU
OD YLDELOLGDG FLHQWtILFD \ WHFQROyJLFD
GH REWHQHU HQHUJtDPHGLDQWH OD IX
VLyQ SRU FRQILQDPLHQWRPDJQpWLFR
3DUDORJUDUOR,7(5WHQGUiTXHSUREDU
OD SURGXFFLyQ GH SRWHQFLD PH
JDYDWLRV0: FRQXQD JDQDQFLD 
VREUH OD LQYHUWLGD HQ ORVSURFHVRVGH
FDOHQWDPLHQWR\ FRQILQDPLHQWR\ ODV
WHFQRORJtDVHVHQFLDOHVQHFHVDULDVSDUD
HOOR HQXQ VLVWHPD LQWHJUDGR DVt FR
PRUHDOL]DUODSUXHEDGHWRGRVORVHOH
PHQWRV FODYHVSDUDXWLOL]DU OD IXVLyQ
FRPRIXHQWHSUiFWLFDGHHQHUJtD,7(5
VHUi HO SULPHUGLVSRVLWLYRGH IXVLyQ
FDSD]GHSURGXFLU HQHUJtD WpUPLFDDO
QLYHO GH FXDOTXLHU FHQWUDO HOpFWULFD
FRPHUFLDOFRQHOWDPDxRGHODPLVPD
FRQ XQ SHULRGR GH RSHUDFLyQ GH 
DxRV(VWHSUR\HFWR VHUYLUiGH H[SH
ULHQFLDSDUD'(02HOVLJXLHQWHSDVR
HQ OD HVWUDWHJLD HXURSHD HQ FRQILQD
PLHQWRPDJQpWLFR2WURSUR\HFWR HQ









WUDU ODV IXHQWHVGH LOXPLQDFLyQ OiVHU
GHDOWDHILFLHQFLDDOPHQRV!\
GH DOWD FDSDFLGDGGH UHSHWLFLyQ 
SXOVRVSRUVHJXQGRFRQHQHUJtDV





SHWDYDWLRV /D RWUD RSFLyQ VHUtD OD
GHPRVWUDFLyQ GH XQD IXHQWH GH LOX
PLQDFLyQGHHVDVFDUDFWHUtVWLFDVSHUR




FDSDFLGDGGH UHSHWLFLyQ MXQWR D VXV
VLVWHPDV GH LQ\HFFLyQ \ VHJXLPLHQ
WRSDUD VXSRVLFLRQDPLHQWR FRUUHFWR
HQ HO LQWHULRU GH OD FiPDUD GH UHDF
FLyQ3RU~OWLPRKDEUiTXHGHPRVWUDU
ODV HQYROWXUDV GH ORV UHDFWRUHV FR
PR HQPDJQpWLFR SHUR HQ HVWH FDVR
TXHGDUtD OD SRVLELOLGDGGH DOFDQ]DU
GHVDUUROORV WHFQROyJLFRV FDSDFHV GH
SURWHJHU OD SULPHUD SDUHG HVWUXFWX
UDOGHO UHDFWRUPHGLDQWHGLVSRVLWLYRV
IOXLGRV
/RVSUR\HFWRV HQ FXUVRPiV UHSUH
VHQWDWLYRV VRQ OD1DWLRQDO ,JQLWLRQ)D








SHTXHxD JDQDQFLD HQHUJpWLFD HQ OD
LQVWDODFLyQ  HQWHQGLGD FRPR








WHQLEOH WLHQHTXH WHQHU HQ FXHQWD DV
SHFWRV FRPR ODQRSUROLIHUDFLyQR OD
HVSHFLDO LPSRUWDQFLDGHODVHJXULGDG
QXFOHDU>@\>@
(Q HO FDVRGH OD QRSUROLIHUDFLyQ
ORVSURFHVRVGHVHSDUDFLyQSDUDHOUH
SURFHVDPLHQWRGHOFRPEXVWLEOHXVDGR
\DKD\GLYHUVDV HVWUDWHJLDV HQ OR UH
IHUHQWHDODFRPSRVLFLyQGHOFRPEXV
WLEOH TXHGLILFXOWDQ OD H[WUDFFLyQGH






















JUDYHV FRQVHFXHQFLDV UDGLROyJLFDV \
ORVRWURVGRVHQUHDFWRUHVRFFLGHQWDOHV
/D,VODGHODV7UHV0LOODV((88





WHFQRORJtD DQWH HYHQWRV H[WHUQRV H
LQWHUQRVQDWXUDOHVRQR
(Q HO FDVRGH ORV UHDFWRUHVGH*H
QHUDFLyQ ,9 VRQYDULDV ODVGLILFXOWD
GHVTXHHVQHFHVDULR DERUGDUGHELGR
D OD HVSHFLDO QDWXUDOH]D GH GLFKRV








GLFKDVSODQWDV HQ HO IXWXUR1RREV
WDQWH VH FXHQWD FRQXQDJUDQ H[SH
ULHQFLDHQODRSHUDFLyQGHHVHWLSRGH
UHDFWRUHV DOJXQRVGH HOORV FRPR ORV
UHIULJHUDGRVSRUVRGLRGHVGHORVDxRV
FRPRHO(%5,,GDKR1DWLRQDO





SRU OR TXHSDUWHGHO FDPLQR\D HVWi
UHFRUULGR



















GHVDUUROOR HQHUJpWLFR VRVWHQLEOH WRGD
YH]TXH HO SURGXFLGR HQ ORV~OWLPRV
FLHQGHDxRVHVWiPX\OHMRVGHVHUOR
/DHPLVLyQGHJDVHVGHHIHFWRLQYHU
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